The review assessed the effectiveness of intra-articular hyaluronic acid for the treatment of knee osteoarthritis. The authors concluded that the available evidence suggests that hyaluronic acid is not clinically effective and may be associated with increased risks of adverse events, and that further large, long-term trials are needed. The authors' cautious conclusion seems appropriate given the limited quality of the included studies.
Participants included in the review
Studies of participants with osteoarthritis were included in the review. The mean age of the participants ranged from 46 to 72 years.
Outcomes assessed in the review
Studies that reported pain at rest, pain during or immediately after movement, joint function and adverse events were eligible for inclusion. The time points at which these outcomes were assessed were categorised as follows: 2 to 6 weeks, 10 to 14 weeks, 22 to 30 weeks, and 44 to 60 weeks.
How were decisions on the relevance of primary studies made?
The authors did not state how the primary studies were selected for the review, or how many reviewers performed the selection.
Assessment of study quality
Methodological quality was evaluated in terms of reported allocation concealment, degree of blinding, and whether an intention-to-treat analysis was reported. The authors did not state how the primary studies were assessed for quality, or how many reviewers performed the quality assessment.
Data extraction
Two reviewers independently extracted the data from the primary studies, and any disagreements were resolved by discussion among three reviewers. Estimates of effect and its variance were extracted from the primary studies if these values were not explicitly reported in the tables. 
Methods of synthesis
How were the studies combined?
The pooled weighted mean difference (WMD) and standardised mean difference (SMD) were calculate, along with 95% confidence intervals (CIs), for continuous outcomes, as appropriate, using a random-effects model. The pooled risk ratios (RRs) with 95% CIs were calculated for adverse events using a random-effects model. Regression methods were used to assess publication bias. Subgroup analyses for molecular weight were also performed.
How were differences between studies investigated?
Statistical heterogeneity was assessed using the Q statistic and the I-squared statistic. Planned sensitivity analyses included trial quality.
Results of the review
Twenty-two RCTs (n=2,902) were included in the meta-analyses.
The overall quality of the primary studies was considered unsatisfactory.
Pain at rest (8 RCTs).
A beneficial effect of hyaluronic acid compared with the control group was shown at 2 to 6 weeks, as assessed by a visual analogue scale (WMD -8.7 mm, 95% CI: -17.2, -0.2); due to a large degree of unexplained heterogeneity (94%), the summary estimate was not used. Individual study WMD estimates ranged from -29.00 to 8.30 mm. No statistically significant effect was found between hyaluronic acid and controls at 10 to 14 weeks, 22 to 30 weeks, or at 44 to 60 weeks in 2 high-quality trials. Poorer quality trials were shown to favour the intervention.
Pain during or immediately after exercise (9 RCTs).
No statistically significant difference between the treatment groups was shown at 2 to 6 weeks, as assessed by a visual analogue scale (WMD -3.8 mm, 95% CI: -9.1, 1.4); unexplained heterogeneity was high (81%). A statistically significant effect in favour of hyaluronic acid (WMD -4.2 mm, 95% CI: -7.5, -0.8) was shown with the removal of one trial with a significant interaction between treatment effect and severity of osteoarthritis. A statistically significant effect in favour of hyaluronic acid was also found at 10 to 14 weeks (WMD -4.3 mm, 95% CI: -7.6, -0.9) and at 22 to 30 weeks (WMD -7.1 mm, 95% CI: -11.8, -2.4); no unexplained heterogeneity was shown. Only one trial at 44 to 60 weeks was found; this showed no treatment effect. One trial of high quality was found; this was not found to influence the effect size at any point.
Joint function (9 RCTs).
No statistically significant differences between the groups were found at 2 to 6 weeks' follow-up (SMD 0.00, 95% CI: -0.23, 0.23), 10 to 14 weeks' follow-up (SMD -0.11, 95% CI: -0.31, 0.09), or at 22 to 30 weeks' follow-up (SMD -0.16, 95% CI: -0.45, 0.13); unexplained heterogeneity was found (66%, 59% and 62%, respectively). Two trials followed patients until 44 to 60 weeks, but no significant difference between the treatment groups was shown. No statistically significant between-group differences were found at 2 to 6 weeks' follow-up and 10 to 14 weeks' follow-up when only high-quality trials were considered. Poorer quality trials were shown to favour the intervention.
Adverse events (15 RCTs).
Adverse events occurred more frequently among individuals receiving hyaluronic acid, although this difference was not statistically significant (RR 1.08, 95% CI: 1.01, 1.15).
The funnel plot analysis indicated an over-selection or over-reporting of trials reporting adverse events in people treated with hyaluronic acid; this could be explained by lack of blinding.
The effect size did not appear to be associated with molecular mass. 
